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Abstract of JP1 01 1 001 9 

PROBLEM TO BE SOLVED: To 
obtain a polymeric micelle having 
very liigh stability and useful as a 
carrier for drugs by dispersing a 
specified block copolymer in an 
aqueous medium to form a 
polymeric micelle and then 
polymerizing the polymerizable 
groups in the copolymer. 
SOLUTION: A block copolymer 
represented by the formula 
HPLS-HPBS- PLZA [wherein 
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HPLS is a hydrophilic polymer 
segment, preferably comprising 
polyethylene glycol; HPBS is a 
hydrophobic polymer segment, 
preferably comprising 
polylactide, polyglycoside, poly 
(butyrolactone), poly 
(valerolactone), polypropylene 
glycol or poly(&alpha -amino 

acid); and PLZA is a ch, ce, oIs 

polymerizable group having CBsOCH»a[gO-H;H,ctt,o-^rcHocciio->-c-c=ai, 
ethylenically unsaturated double o o o 

bond(s)] (e.g. a copolymer of the 
formula) is dispersed in an 
aqueous medium to form a 
polymeric micelle, and the 
polymerizable groups are then 
polymerized in the state of the 
■ polymeric micelle. 
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HPLS-HPBS-PLZA 

HPBS{iis*e^';-7— fejj'V^hSr^t, 

T P L z A(±x^ u yitT-mm-W^ ^ 

^ -li- 1, i i: J: 0 5 ^ JgJiic L , I ^T' 

i)-t^^£hmiiK)mii\.. ^Lxm^i^^^yy^yhtK ^ 

y) . ;Ky . ;}<'yTob'U'y:^'''y n 

-;K '-Ky {a-r^ym) . -i^y (;><:5'^y;i'i?;<^ 
/i-) . ^y (p<^:?y;i^xf-;i^) . .-Kyx^i^y. 
y (a-;*^;!^^^-^^) . ^^y-fvri^y. ^^yy^ 

i;^xy, ;Kyx-f^y. ;fryrnh°l/>'t3j;lX;Ky@^®E 

[fS^^Is] «*tt-t^^yh*%'yxf-ixy^y3 

~)VX'h . 1 T^tt-fe ^;>< >- h A-'dt y 5 ^ f- h\ 
rftyiryrjyh\ ,-Ky (y^o^i^h:^) . .-Ky 
uy^hy) . #'yrotuy^yn-;PiBj;tf;Ky 

[00011 
t0002] 

[(a!*Wffi] --Kyxf-i/y^ya-yKTjia^Tk^gtt 



[0003] ^iOi d -b^Ni. ±t^{Hm^it 

^tix\>^h mti^. 30013 3-^^2^$8# 
m^Mz^-ox^x\<^h mx.i£. ^fra¥6-l07 5 

[0 0 04] L*^L^r*^'^, M-a*M7n •/ i:'--Ky "7 

^-kiJi^coarizmm^^mzmALxh, iiif^^ 
^wmMi-t^'^Hzmtii^tix L^ot\^o ^3&**> 

[0005] 
[0006] 

hc^^izm-^^mm^^^hm-myiimru -y^^ 

-•r y -7- §r *4»T' 5 -b ;Mb t , <J: v ^T'M-^ $ -ti:^ Cl i: 
J; "5. H(iaiiOj:d^Eg|^5-b;l'iiiS$r^§^t\ 

5 -b;^?:Si6T^* J; < mkX'% l> i h ^ ^ 

aiL^. ^t>i,z. zoLxntytt^'^^^-^Mt^m 

tfOitt^tt-fb^SrSS^^o. i < mXX'^ 4 ^ i: t 

[0 00 7] L;^^*^-5T. *%BJt;J;ix{f, -««it5^ 
HPLS-HPBS-PLZA 

(±it4', HPLS{±^7f<tt*fy-e— bi/;^Vh?:^ 

HPBStilfcKtt^y-?— fe^^>'hSr^L, 
T P L Z Atix^U >'tt:i^«&«-«g-^$:Wr^*-^tt 

m^m-) -c-^§/isyo.yi?a;Ky-<'-§r7)<tt^f*4' 
iStfi-^^ 5 ^)v<Dm^x'w\tm.-^^mim-^^^h c i: t 

[ 0 0 0 8 ] S'Jc7)ffi«o*|^HBfc LT . ffiSfi-^ 
S^'ft5-b7Urt(ci]^*1±-ft-&!i?J {^i^cti^^M-) ^ffli^L 

[0009] mjboj: ^ (ciStt$n^a-&^^{b5-b;l^ 

A, ^<7)m<rm^^mizi5\^x^mx'hh. 

[00 10] 

HPLS-HPBS-PLZA (I) 

tCt>tt.& HPLS-HPBS ( y -7— fe:5^J< V 
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[0011] dcoid^gP^'-tcJi, K*tt*rtiv— t^' 
^Vh*^ (HPLSi;iO^-&c7)R^;=fi!l) {C. SPLZ 

L S - H P B SgPtJ^-tfO S •fe;UJ^^#g(cS.^#SrS.t5'$^ 
[0 0 1 2m^$il-l.ii0i:'^V^*^ HPLS$:«fig 

tl. HPBS$:«^-r.i.4^'J-7-i: LTti, -'KU^^'-?- 
(a-TSyl!) . jKU (^^^U/l^gS^f-yl-) . 

^/pxf-i^y) , :iiv^yyi^y. ^t^uy^'Jx.y^ 
yx^uy. yitvy°u\^uyt5Xt/yiiVmWi^'-fi-ti^^ 

[00 13] c:n'^<7)a*>, ±#:3i^tt$:*-ri..r t*^' 

^S^^t-t^^lzit. HPLSi: tT«;Kyx^^y 

^'y a—Mz^^-t^-^i^:< yhtK LT h p e s 
LTfi^^y 7i?f-h\ --Kyi^'y ny h\ i^-y (y^n^ 

^7hy) . *fy (^N'U-a^i? hy) , ,-}fyrot°^y;5^ 
y3-;Wi3j:l/--Ky (a-r^yi!) jS-'b^rSPiOM 
«ftlSrKy-<'-tCi*-r.5.-fe^^y h*^'*?* LV^. 
[0014] IWdM-^ltSSISi: LT(±. *tt^f*:4'T' 

^n^;l/. b'::^yU;;^yPi-: - yUT 5 y (CH2=CH 
CONH- ; T:7y;krSKa) , ^ V 7-n^-;l^;i';l^ 
-tC::^;UT5y [CH2 = C (CH3) CONH - ; ^^'^ 
yyl'TSH*] . b'-o^>';^;U-Jf-yKCH2 = CH 
OCO-) , p-b'riyWALvs/yi^ (CH2 = CH-C6H 

4-CH2-) , P — ( vy°o^~ii'^y'Jj\^ {CH2= 

C(CH3)-C6H,-CH2-) , p-^ VTu^-JUy 
x-;P (CH2 = C(CH3)-C6H4-) , b'J^yl^v-'^^ 

/u>-y;i^ [CH2 = CH-si(cH3)2-] , ry^L- (c 

H2=CH-CH2-) HJiX/li'-fl- (CH2 = CH-) 

mmt:mf?>zti}^x'^h, 

[0 0 15] ^ix^>c7)^ ( I ) T'^K?ilS3^n yi?3--K 
yv-{4, -?-ixi*^ei»I<7)v^-fixcO:finStcJ;oTSJii$ 



Amimx-tiztizx<ow^^6zti)^x't^. ^<r> 

*»o|iJ6T. $fev^^i^i-:?|i^toyn.y^'nify-7- 

[00 16] LT^it$iXl.5(: ( I ) <7)7'O y^3 

i^y (C^;ctf**y'v:«3S^^^?PJT' 

[00 17] 5-fe;K?5J^(4. :/a.y^'34fy-7-c7)^ 
iJ J: t^*efc-t S :ihifiX'^hifi. m<r> 5 -tjU^B^ 

■ri> coi:*^BBmt:ia t T ^-s . 

[0018] COJ: o ^5-b;k5:Jg«-r&±f fi3i^r^ 
-feiy><>'h<7)ca-^»{±^ «l*ttdfyv-Mt3J:lM»7K14 
^V^-mcOimi. ^ii>X/iz-^tie>er)mcr>m^'^iy-^lz 
X'oX^m-t?>cr>Tm^T^^h<7iX'^j:\>\ L*-L, S 
m^X'hixii. WN^tcJ:'5:/o-y^3^y-7-S:3m 

0. eim^^'ty;<yh(7)^^S.i:m^i>ZttfiX'^ 
h . * L V ^ y xf - P y y r? 

(i7t{4dfy:*^>'X^^y) S:^tt.-Ky V— fei/^ 
yhtcWL. ^y^7^K2ra*1tify-7— fe^^^yh 

ma. — ®{C5 0 0 — 5 0, 000. if ^L< (43. 0 0 
0-8 . 0 0 0T'^> 0 . f^#«0:5j^^*{4. 5 0 0 

—80.000, if* L<t43.0 00~8.000fS> 

[0019] *^HJtci^;t{f . &.±<0X 0 tC tTtfibiX 

ss^^5-b;w4, Kim.^m(r>^±fz\iKfm-^m 

^«-^raS&?Joi?«T , KTKttif y V— fe ^y y h <7)3t; 
-^tt«lrfiJI3t-ca-^$-»i--g.. a-^4^Jfc LT{4. w\ 

tm^^m^A^^mw'^x'm^^^h :it<r)X'^hh<r> 
x-hix{i^<Dim.^mo^t^j:<mmx'^^ifi. -m. 

BBite^Ji: LT(4. iiK-fkl*)- TYib^^'^\yY y'^xm 

n^m\'^xm^^^th:Lthx'^h, 

[00 20] *Jt, mim-^izizmV. ^r»-^5-fe;K!0 

yyU^^^yK gf®!b'j::yU. a - c^f-yUXf-U-y. =J 
T;U^;P (-X:?) T:^' yyPTS -J'-^-U-yb'XT:;' y 

yursH. x^i^y^^y 3-;ub';?. (^rj') r^^yu— 
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[00 21] Zo LX^i^ti^M^^tlfcm^^^-^fU 
[0022] $ 4. *ttlif4c'1'-CH>fie7'a -v i7 r?,-K U 

fz^^-it^-^zfi^^ntzti}<x'^^. ^fz. m-^izm 

s. -^fUfHizmn^-^^ zbtx'^?>. 
[oo23]^dLr. i>d —^(7)mm<7^^^mxh 

mim-^MitSi-^ji^p^i>zm?i<.mt'^^ (trzim 
^) i:mnLfzmm^i}^m^x'^ s , 
[0024] m^^it-^m ( tfzim^ ) Ji, ±a^^oft 
^ 5 -tfi^com^izm^^mi^ ^\>^i>cox'S>ii.i.i. 



rzii^m^^(DWM(^mtii'^^(D^^-ttiTh->xL X 
v^. mm$tith<7)X'^\>^ifi. mt^m^iy^tLxii. 
7i<.mm(o^m. mm. mn'^7i(.mm(7)^m^miM 
tmft^ixh, mt^m^mintLx'.i. mmm 
m^j:ii<r>mmmvffo. ni,Z'\m.^^z-;ftmx'mm^ixhm 

[0025] mM^mn^^m.^^^its.-<zMt. m 

^«t?g«Lfctc7)*W*Uvv mz. ^^BfiiZi 

mzi&mT^ztti^x'^^. z<7)j:oizmm^^:^^x 

m^^i&mx'^ htthiz^ mmc^^mm ( u ^n' v - ) 
izmmm i>rz-it. § <i> iztm^i. t-ttzbi>X'^i,. 

[0026] 

immi ar. :^^m<^mzntL\^mimf. 
x'{>mmcr>fzif^izmm'th i,cr>x'hi>, 

[OO27]##0«1 : yn y^'r7HtU'7-<7)-^^I 
[0028] 



CHsOCIljCHzOB 



-> CHaOCHzCHzOK 



-> CHaOCHzCHzO-f-CHzCHzO- 



CH 




CHa 



CHaOCHaCHaO-fKJHsCHaO^ 



CHg CH3 

r^CCHOCCHO- 



CH, 

(CH2=C— C^O 
0 

> CH3XH2CH20-eCH2CH20^ 



CH3 CH3 CH3 

„eCCH0CCH0^C-C=CH2 
■D II II II 
0 0 0 



[0 0 2 9] ryU::f>'#H^T, 5 0 OmLl^^Xntf 
t^T'h^t Ko^^y (THF) 300mL. 2-^ h 
=^>-X:J'y-;U0. 7 6 g ( 1 Ommo 1 ) HXlf:^*) 

3gS:jD;t. 2BS^igTTS-&$-ti:/::. d:\>^X\ Z<r> 



7t<^*>il*^:J'^tl/I^B!2 3g2-jDx> $'i>fc:lBJK# 

[0030] ^«fi7f^, m.^mmi'<^^ y ro^sv- 
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*1 1 Og (97%) , 

[0031] y/W<—S.:c—iyay:p\=i-7\^:/yy^ — 
(GPC)tiXV^^ H-NMR{c:J:0*467t;K»Jx^^y 
y*Jzi-;l (PEG) -^i/^yh. 7tc*J=^^i-]i (PL 



¥fe)5^^fi : mTlHit) -etl-f^T-S. 1 0 0. 5.4 

[0032] ##092 : ya yi^a4i*J^-(r>-^mi 
[0033] 

CH 3 CH 3 



CHsOCHaCHaO-eCHaCHgO^-f-CCHCKXHO-^CHz-^OW 

[Q jj II n N / 

0 



II 

0 



[0 0 34] D,L-7^?^Ka-&fl^. 2 0gi7)p-ya 

Lfz. IR*1 lOg (9 7%) . 

[0035] GPCiJil/fiH-NMRJCiO^iibJtPE 



v-0^^»{4. -fixms.OOO, 5.5 0 0i3j;tX 

1 0, 5 0 0T'$)-?/c. 

[0036] ##fiaj3 : T'Ov^'n^KUV-cO-^^III 

[0037] 

[-ftS] 



CHjCHaO. 
CHsCHzO 



XHaOCHzCfltO-eCHzCHjO^ 



CH3 



CH3 



CHs 



[0 0 38] 2-^ hdfS/X:?'y-;POft^Dfc3, 3- 
>;xh^>'rnyNV-;H.38g ( 1 Ommo 1 ) $: 

yv-2r-^gcL3t. IR»1 1 1 g (97%) « 
[00 391 GPCJSit^iH-NMRlCj; O^^^TtPE 
G-fej/^yh. PLA-fej?';>(yNt5j:i;fya.y^'r7;KU 
■^-co^^ati, -^^1^5,2 0 0, 5,2 0 0l3j:yf 
1 0,4 0 0T'S)-9 7t. 

[0040] ##t?lj4 : y ^' :3d^U '7-c7)^^IV 
[004 1] 

CH3 CH3 CH3 

CN-CH-eCH2CH20->-^CCH0CCH0-^C-C=CH2 
" II II nil 

0 0 0 



f-CCHOCCHO^C-C - CH 2 
II II nil 

0 0 0 



[0 04 2] 2-;>< h^i^i^y— /Pcofti^OtCT-feh 
-hU/t-O.OSg ( 1 Ommo 1 ) iUattzZta 

JR»1 09g (96%) . 

[0 04 3] GPCiiXX/^H-NMRI,Zj:K)^ibtiPE 
G-i^y^yh. Pi.A-^yj'tyhiiXt/yn.'yj'aTiiV 
-^-cryjij-^mii. ^ix-fit5,4 0 0. 5,OOOi5<tt/ 

1 0, 5 0 0T'S)-5?t. 

[0044] ##M5 : y ^ r7,-KU V-<^-&^V 

[004 5] 

[-fL5] 



CH sO^CH 2CH 2 0-t-NH-(-C 
n II 



CH2-C00-CH2-<§) CH 

;-(I:h-nh^- — ' 



C— C=CH2 
II 
0 



[0046] J3-^y'JfU L-rx>'sV1^7^— h N-;{? 

( 1 . 9 9 g ) S: , N . N-i/^ 
ATS H (OT. DMF^-r-l.) 3m 1 l,Zim^LX . ^ 
ao;^;^Al 5mL$-Jn;iJt. ^i^Sg^ h^i^^^T^SST 
5ya<7)<-ifUJ:^U->5}-^i/h' (^^^41 2.0 00) 
1 Og$r:^'Da;f.yl^Al 5m L(C?f *^LX-?-«0?$?g5r/8 

mmzMttz. 

[0047] 26B#Hf^, ^*;^:5'i?U>'UKl g$:jD 
^(^lZ2 4m^imLf.zm. RlDS-&?g^3 3 0m 



MtT'-K'Jx^^>->j-^>-h'---KU (/3-<yi/;l^ L- 
r x^- NVl^x- h ) 7'a •/ 3 .-K 'J V- ( J31T . P E O- 
PBLAt-rS) 2rf#Jt. JR»10.6g(91%). 

[0048] GPC*>J;t^i H-NMRl;J; 0*Sb;^v:PE 
G-fe^^^>-h, .-K'J (/S'O'i^Vl^-L-rxysVl^T^— h) 
i5 J:lX7"o y r^' v-<3D^5-i=^JIti, -eix^it 1 . 2 
GO, 2,0 00t>J;t^l4.0 0 0T'tfb^;t, 

[0049] mtm 1 : iStii-^" 5 -fe/UcO^^^A^/^M-^S 

##^J 1 tcta!o-Ct#/:: ro y ^ ri,-K»; -7- 5 0 m g t>i 
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t/fTVb'X-fyy^^o— (V-6 5) 1 mgS:i> 
^^;Pr-febT5K (DMAc) 1 OmLlCjtM^it. 

-i^m^^s. 12-14000 <7)mm^i:m\>mzM lx 
[0050] mmmi^ < d l s > m&zx o . ^mm 

(i, -e^i-fflB 3 nm, 0. 0 9 8i3j;tN'3 2 nm, 0. 

[005 1] RjEEIuf^c^^jS 10m L-fOtC, -fix-pix 
h'T i^/Wii!-?- b y '!7A ( S D S ) ( 2 0 s/L ) 
SrlOmL-fojDx., 2 4l^SMffL. DLSSISL 

L-^v: t coco. Kmrnm^"^ S -feyPfiSSfc J: U'^tW-SX 
Jffi*i4 5nm. 0 . 0 5 9cO«![^^«r>TV^^:. Clc^Jj; 

o/c < t^v 5 !> ^ t jb^i?*--!. . 

[00 52] S*EHfff^co5-fe;l^^«Mtem. ai? no 
tfT" H-N M R $:g!l^ t Jtife*?: H 1 tJ i t/f 0 2 

:t^7'f>'lCi5|^-r'l)f-^ (5.6t5ilA'6.2pp 
m : 01<Og#BB) *J^^fcM^L. ?»*a:<«-^L7t 

[00 5 3] IISS0II2 

##011 1 T'-^«Lfc*r'J-7- 1 0 Om gfc J:l>'V-6 5 
lnigS-:7oa;^;UA2mLlCf§fl?$-li-. 5 0mLcO 

ra. §4.fcl6 0-C-C'2 4lBfig«-a-§-ti-^, IISte0!llt|S| 

[0054] Mm^<5:t^ t iibX7h-t, 
[0055] 

[«1] 



















40 


0. 10 


41 


0. 12 








60 


0. 05 



[0 0 56] mmms 

[0057] 
[«2] 



















35 


0. 05 


33 


0. 07 








45 


0.05 



[00 58] mmmA-b 

xmmm i i: isi«o:tr&-C'i«ii-^ s ^zjvmmaxuD l 

[0059] ##Cflj4«0*'UV- 

[0060] 

[^3] 

















SDSiKiSfiil 


50 


0. 15 


50 


0. 10 








80 


0. 08 



[006 1] ##^j5<7)^U-7- 

[0062] 

[|S4] 













61S(niii) 




s D s saafii 


40 


0.08 


35 


0.09 


SDSMa» 






SO 


0.06 



[0 063] mmme 

##^J3^^^^o•c^#<^>tL^c7K'Jv-^ffl^,^. mz^ttx 
2Nimt<znLxmmLfz:iti:x^v. mmmitnm\.z 

m^^mz^^, 
[0064] 
[^5] 



















30 


0. 04 


25 


0. 07 








40 


0. 02 



[0065] 11*6011 7 ?c^-fl: 5 ■fe;U'v<7)T K U T v-< 

>->'CO^A ( 1 ) 

^<r>5mztr\^*)T-?^i^yUWm.5ms^^ 5mL 

oo. iMhu^^?g (pH9. 1 ) \izMtti. m.-^m. 

[006 6 ] 113 ic^-tiotc, THi;r-r-^i^>-m?4 

r{±pH9. 1«00. lMh';^^«?R{C^»L^l,^i,<:0 
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)l'(r>mii5iiX/jJ./rHt. ^tirtlS 5 nmfcj;t>'0. 
[0067] ^t3ia3{i. Tl^fefrt^o^HPLCcO 
[00 68] 

/jyM, :Asahipack GS-510M 

^mmi^: o.iM^jywmmmm (pH7.4) 

:1.0m L/m i n 
mta : 485nm (UV) 

(2) 

^HtiOD M A c ?§?glc:r K y T-7-< >- y 5 0 m g SrJa 

7 ofi*%corK';rv-f v->-*-'5-fe;ptf tcKOa 



[0069] 













40 


0, 04 


70 




50 


0. 04 


45 



[0 0 70] mmm9 

nmmix'wmLfzW3^^ms^'^>vi omgtsDs 
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